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Subject: Bristol Bay Watershed Assessment Conceptual Diagrams

Bristol Bay Intergovernmental Technical Team -

Attached to this message are the Conceptual Diagrams which will be used at next week's meeting to
discuss the approach to the watershed assessment.

We suggest that those participating in the IGTT meeting start with the overview and summary
concerning use of conceptual diagrams as tools for the Bristol Bay Assessment.

g

BBA Conceptual Diag_ram Introduction.pdf

The following files are the detailed conceptual diagrams: 1 = construction & operation / water
quantity & habitat effects; 2 = construction & operation / water quality effects; 3 = post-closure
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/ water quantity & quality effects; 4 = accidents & catastrophes. Conceptual diagrams 1 & 2
have preliminary identified high priority pathways highlighted. No high priority pathways are
highlighted for conceptual diagrams 3 & 4 and we would like input from the Intergovernmental
Team on which should be high priority.

If you cannot view or print these diagrams, don't worry. We will have poster-size diagrams at
the meeting and will use those for our discussions.

BBA diagram 1 080111.pdf  BBA diagram2 080111.pdf  BBA diagram 3_080111.pdf

BBA diagram 4_080111.pdf

Sheila M Eckman

Bristol Bay Watershed Assessment Project Manager

EPA Region 10 Office of Ecosystems, Tribal and Public Affairs
(206)553-0455
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Using conceptual diagrams as tools for the Bristol Bay Assessment

A conceptual diagram is a visual representation of hypothesized relationships among human activities
and the resulting sources, stressors, and responses—basically, it explicitly lays out how you think a
system of interest is (or will be) working. These diagrams can be useful tools throughout an assessment,
from structuring and clarifying initial brainstorming, to providing a framework for data collection and
analysis, to organizing and presenting results.

Development of conceptual diagrams at the beginning of an assessment facilitates explicit, critical
thinking about linkages among system components. Because these diagrams are always works-in-
progress, to be revised and updated as the assessment progresses and information accumulates, they
encourage transparency by providing a window into the assessment process.

Figure 1 provides a diagrammatic overview of the Bristol Bay Assessment. The assessment focuses on
how environmental impacts associated with mine construction, operation, and long-term management
(i.e., post-closure activities and maintenance) may affect salmon and resident fishes; effects on wildlife
and human populations will be assessed in terms of fish-mediated impacts, although direct effects are
recognized (dashed lines). We currently are developing four conceptual diagrams for mine life stage
(mine construction & operation; post-closure management) and impact type (water quantity, sediment,
and physical habitat; water quality) combinations, as well as a diagram illustrating potential effects of
low probability but high impact accidents.
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Figure 1. An overview of key components of the Bristol Bay Assessment (solid lines indicate focal
pathways for the assessment).
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Environmental impacts of mining in Bristol Bay: construction & operation, habitat effects
8.01.11 DRAFT - DO NOT CITE

mine construction & operation

T pipeline
breaks & spills

T slurry solids

_ — slurry transport _ unMeEsp.:E_m:.u:

power lines

road construction
& maintenance

housing construction
& maintenance

water drainage
& discharge

_‘ stage of mining 4

[ il l )

water

withdrawal

underground | | open pit
mining mining

Bm_m_.ﬁua_._n_:u:un-:a:a: 7
& maintenance

A4

T stream cn

ossings

+ channel erosion
& entrenchment

e
_ ‘Znn_anasﬂ_a;— —

2

y

v

2

tailings ponds

=)

secondary

T impervious
development surfaces

4 baseflow &

hyporheic exchange

“. 4 surface water —

— T stream m_._._u_!__._a.sq_ﬂ\—

T lass of headwater

streams

|

T introduction of
non-native species

"

off-channel
habitat
4 instream
geomorphological
structure

T smathering & ,—

§

.
[, cumulative
loss of
. headwa!
T stream flashiness b\ ~ 1 flow timing PRSUNTOEr winter — T dan v _ ters T Sa__.:uﬂ =
v & e
T flow velocity o
intermittency

4 dissolved

+

, ¥

v ¥

ﬁ T turbidity

&
feedin;

N

B

venile
abiliy

[

[

N

habitat

> oo

k

Q_a..:_.u:

4 smait
emigration

& complexity

(

L rearing | |- spawning|
habitat habitat

L‘naacﬁ.bawmxﬂo_AQ
food & other resources.

& rigration
patterns

T

T aguatic hat
fragmentat

4 ecosystem
productivity

A riparian

h 4
b

communities

4 food
resources

Ain-stream

habitat

o

4 stream network
complexity

é @ A condition; @ A development 4 reproductive success

salman quality, quantity, resident fish quality, quantity;

L marine-derived
nutrients

L ecosystem

J

4 wildlife quality, quantity,
or genetic diversity

RS

LEGEND

modifying
foctor

additional step in

causal pathway

bold autlining indicates high priarity pathways

proximate
stressor

o) oD
action

EPA-6363-000001852

EPA_FOIA 0000501896



Environmental impacts of mining in Bristol Bay: construction & operation, water quality effects
8.01.11 DRAFT - DO NOT CITE

— mine construction & operation g

water

withdrawal

y

J dilution _

nmm::mmuo_._nno:mﬂan:_o:
& maintenance

underground
mining

milling &

open pit

mining ore processing

equipment installation

& operation

_

& transport

& transmission

chemical mnoqmnmg ﬁ power generation

road construction
& maintenance

:ocm_,amon:m.qcnnmos 7
& maintenance

T

ﬁﬁm___awm uo:nuu active mine waste rock
area piles

pipelines

1 fugitive dust

ﬁ slurry transport reuse of treated
slurry water

b

\

T leachate
& runoff

1 leakage

v

2

ﬂuos__mﬂ u_ma.mu

=)

W VY

secondary

I impervious T sewage &
development surfaces other wastes

)

T air emissions

A contaminant

runoff

2

4 dissolved $ 4 adsorbed or
metals precipitated metals

A metal speciation
& bioavailability

1T coating of
surfaces with dust

L food
resources

1 1 i

I[F<] [rwe] [rwe] [rer] [72n] [ree] [rso )]

A pH

Y

A4

4 organic

T inorganic

[ se [ 24s] [ i
T acute T chronic 4 tissue concentration 4 bioaccumulation
toxicity toxicity & biomagnification

EdSL

A development

> salmon quality, quantity,
or genetic diversity

L marine-derived
nutrients

L ecosystem
productivity

- food resources

3 wildlife quality, quantity,
or genetic diversity

resident fish quality, quantity,
or genetic diversity

J. human health & welfare

J» reproductive success

LEGEND
modifying proximate
human activity _ factor stressor
E additional step in made of O
causal pathway action

bold outlining indicates high priority pathways

EPA-6363-000001853

EPA_FOIA_ 0000501896



Environmental impacts of mining in Bristol Bay: post-closure, water quantity/habitat & water quality effects
8.01.11 DRAFT - DO NOT CITE
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Environmental impacts of mining in Bristol Bay: accidents & catastrophic failures
8.01.11 DRAFT - DO NOT CITE
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